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©  Cookie  dough  and  preparation  of  cookies  therefrom. 

Incorporation  of  a  carbohydrase  into  cookie  dough 
provides,  via  a  special  baking  process,  a  cookie  having  a 
storage  stable  texture  which  emulates  that  of  freshly  baked, 
home-style,  drop-type  cookies.  The  process  for  making  these 
cookies  involves  1)  retarding  enzyme  activity  in  the  finished 
dough  before  baking;  2)  deactivating  the  enzyme  in  a  portion 
of  the  cookie,  preferably  the  surface;  3)  activating  the 
remainder  of  the  enzyme;  4)  allowing  the  remaining  active 
enzyme  to  operate  on  the  carbohydrates  in  the  cookie;  and  5) 
final  baking. 



Fresh ,   home-baked  cook ies   are  the  s t a n d a r d   of  e x c e l l e n c e   in  t h e  

cookie   wor ld .   The  dominant  c h a r a c t e r i s t i c   of  most  f r e sh ,   home-baked  

cook ie s   is  t n e i r   t e x t u r e ,   s p e c i f i c a l l y ,   a  c r i s p ,   f r i a b l e   e x t e r i o r  

s u r f a c e   and  a  d u c t i l e   i n t e r i o r .   The  i n t e r i o r   c o n t a i n s   pockets   o f  

s u p e r - s a t u r a t e d   sugar   s o l u t i o n   ( sy rup)   which  are  d u c t i l e   and  a r e  

sometimes  v i s i b l e   as  s t r a n d s   wnen  the  cookie   is  pu l l ed   a p a r t .  

U n f o r t u n a t e l y ,   w i t h i n   a  few  weeks,  or  less-,   sucn  cookies   undergo  a 

s p o n t a n e o u s   and  i r r e v e r s i b l e   p r o c e s s   of  d e g r a d a t i o n ,   becoming  hard  and  

crumbly  t h r o u g h o u t .   The  f o l l o w i n g   d e s c r i b e s   the  p h y s i c o - c h e m i c a l  

p r o c e s s e s   which  have  now  been  d i s c o v e r e d   to  occur  during  cookie  b a k i n g  

and  s u o s e q u e n t   s t o r a g e .  

P r i o r   to  bak ing ,   a  cooKie  dough  c o n s i s t s   of  a  nydra ted   mix tu re   o f  

f l o u r ,   s h o r t e n i n g   ( f a t ) ,   suga r ,   and  minor  ad junc t   i n g r e d i e n t s .   D u r i n g  

baking ,   sugar   and  water   appear   to  be  tne  prime  " i n t e r a c t a n t s . "   The 

f l ou r   ( s t a r c n   and  p r o t e i n )   is  of  l e s s   impor tance   because  i t   does  n o t  

hold  wa te r ,   r e l a t i v e   to  the  suga r ,   at  oven  t e m p e r a t u r e .  

When  the  cookie   dough  e n t e r s   the  oven,  the  water  in  the  dough  i s  

s a t u r a t e d   with  sugar   and  appea r s   to  be  evenly  d i s t r i b u t e d   t h r o u g h o u t  

t h e  d o u g h .   As  the  water   t e m p e r a t u r e   i n c r e a s e s   during  baking,   t n e  

s o l u b i l i t y   of  the  sugar   i n c r e a s e s ,   drawing  water  away  from  the  f l o u r .  

At  about  70°C  a l l   the  water  p r e s e n t   has  the  c apac i t y   to  d i s s o l v e   a l l  

the  sugar ,   as  i n d i c a t e d   by  the  f a c t   t h a t   the  x=ray  d i f f r a c t i o n   p a t t e r n  

for  c r y s t a l l i n e  s u g a r   is  l o s t .   As  the  cookie   t empera tu re   c o n t i n u e s   t o  

i n c r e a s e   (80°C),   a  n o n - s a t u r a t e d   sugar   s o l u t i o n   is  formed  from  w h i c h  

the  water   is  f ree   to  e v a p o r a t e .   At  t h i s   p o i n t ,   water  is  r a p i d l y   l o s t  

to  the  a tmosphere   u n t i l   the  s o l u t i o n   is  again  s a t u r a t e d   (0.18  gram 

w a t e r / g r a m   s u g a r ) .   This  occurs   t y p i c a l l y   a f t e r   about  e ight   minutes   o f  

oaking .   If  baking  is  c o n t i n u e d ,   t y p i c a l l y   to  the  twelve  minute  p o i n t ,  

the  d e h y d r a t i o n   c o n t i n u e s   and  a  dry  (0.1  gram  water /gram  s u g a r )  

crunchy  cookie   is  p roduced,   c o n t a i n i n g   amorphous  sugar  tnat   c a n n o t  

c r y s t a l l i z e   oecause   i t s   water  c o n t e n t   is  too  l cw .  



When  a  t y p i c a l   ( e i g h t   minute)   cooKie  is  removed  from  the  oven 

( 1 0 0 - 1 0 5 ° C ) ,  m o s t   of  the  water   is  neld  as  the  hot  s a t u r a t e d   s u c r o s e  

sy rup .   Upon  c o o l i n g ,   t h i s   syrup  becomes  s u p e r - s a t u r a t e d ,   holoing  t h e  

wate r   w i t h i n   tne  cook ie .   It   is  t h i s   wet  syrup  t h a t   g ives   the  c o o k i e  

i t s   f r e s h ,   chewy  e a t i n g   q u a l i t y .   During  the  s u b s e q u e n t   24  hours,   t h e  

sugar   beg ins   to  c r y s t a l l i z e   s p o n t a n e o u s l y ,   r e l e a s i n g   water   from  t h e  

syrup  to  produce   a  t emporary   i n c r e a s e   in  i n t e r i o r   water   a c t i v i t y  

(aw).  Tnis  r e l e a s e d   water   m i g r a t e s   toward  the  m o i s t u r e - d e p l e t e d  

o u t e r   s u r f a c e .   During  the  f i r s t   one  to  six  days  a f t e r   b a k i n g ,  

m o i s t u r e   c o n t i n u e s   to  e q u i l i b r a t e   t h r o u g h o u t   the  cook ie ,   t r a n s f e r r i n g  

t h rough   tne  s t a r c h   ma t r ix .   As  the  aw  r e acnes   about   0 .6 ,   tne  s u g a r  

is  a lmos t   f u l l y   c r y s t a l l i z e d   and  the  s t a r c h   is  t a c t i l e l y   dry.  As  t i m e  

goes  on,  c r o s s - s e c t i o n a l   e q u i l i b r i u m   is  e s s e n t i a l l y   r e ached .   U n l i k e  

bread   s t a l i n g ,   these   l a t t e r   changes   in  a  cookie   cannot   be  r eve r sed   by 

h e a t i n g ,   i n d i c a t i n g   t ha t   the  s t a r c h   in  tne  cookie   is  not  u n d e r g o i n g  

c l a s s i c   r e t r o g r a d a t i o n .  

Cookie  t e x t u r e   can  be  q u a n t i f i e d ,   as  d e s c r i o e c   i n  

E u r o p e a n   P a t e n t   A p p l i c a t i o n   No.  3 1 7 1 8 ,  

which  is  hereby  i n c o r p o r a t e d   by  r e f e r e n c e ,   in  terms  of  s t i f f n e s s ,   a 

measure  of  s t r e s s   vs  d e f o r m a t i o n ,   and  p l a s t i c i t y ,   a  measure  of  t h e  

t e n d e n c y  o f   the  cookie  crumb  to  p l a s t i c   flow.  Tne  t y p i c a l   f r e s h l y  

baked  homemade  cookie  has  r e g i o n s   of  high  s t i f f n e s s / l o w   p l a s t i c i t y  

( c r i s p )   and  r e g i o n s   of  low  s t i f f n e s s / h i g n   p l a s t i c i t y   (chewy).   As 

d e s c r i D e d   above,  the  d i f f e r e n c e s   between  tnese   r e g i o n s   degrade  w i t h  

t ime,   so  t h a t   the  cookies   a c q u i r e   a  uniform  t e x t u r e   p e r c e i v e d   b y  

consumers   as  u n i n t e r e s t i n g   and  somewhat  u n d e s i r a b l e .  

It  would  be  of  va lue ,   t h e r e f o r e ,   to  p rov ide   cook i e s   which,  h a v i n g  

r eached   s u b s t a n t i a l   t e x t u r a l   e q u i l i b r i u m ,   would  s t i l l   d e m o n s t r a t e  

s t r o n g   d i f f e r e n c e s   between  r e g i o n s   having  the  maximum 

s t i f f n e s s : p l a s t i c i t y   r a t i o s   ( c r i s p )   and  those   r e g i o n s   having  t h e  

minimum  s t i f f n e s s : p l a s t i c i t y   r a t i o s .   This  d i f f e r e n c e ,   be s t   e x p r e s s e d  

a s  

shou ld   be  s u b s t a n t i a l ,   i . e .   a  log  d i f f e r e n c e   of  at  l e a s t   about  1 . 7 5 ,  

so  t h a t   i t   is  p e r c e i v a b l e   by  consumers ,   and  s t o r a g e   s t a b l e ,   so  t h a t  

i t   is  s u i t a b l e   for  p r o d u c t i o n   in  a  commercial   m a n u f a c t u r i n g -  

marKet ing   m i l i e u .  



C u r r e n t l y ,   nea r ly   a l l   f e a s i b l e   cookie  f o r m u l a t i o n s   whicn  g e t  

c r i s p   on  the  o u t s i d e   wi l l   e v e n t u a l l y   reacn  t h a t   same  degree  o f  

c r i s p n e s s   t h r o u g h o u t ,   r e v e r t i n g ,   by  water   loss   and  s u g a r  

c r y s t a l l i z a t i o n ,   to  t h e  d r y ,   herd  t e x t u r e   c h a r a c t e r i s t i c   of  p o p u l a r  

r e a d y - t o - s e r v e   (RTS)  cook i e s .   Most  home  r e c i p e   cookies   w i l l   r e a c h  

t h i s   t o t a l l y   c r i s p   s t a t e   w i t h i n   one  or  two  weeks,  r e g a r d l e s s   of  t n e  

t e m p e r a t u r e   or  r e l a t i v e   humid i ty   at  which  they  are  s t o r e d ,   s ince   t n e  

changes   i nvo lved   in  cookie  h a r d e n i n g   are  i n t e r n a l   to  the  cookie   and 

are  tnus   i ndependen t   of  the  c o o k i e ' s   e x t e r n a l   env i ronmen t .   Most  RTS 

c o o k i e s   are  simply  baked  out  to  a  c r i s p   end  po in t   immedia te ly   t o  

f a c i l i t a t e   subsequen t   h a n d l i n g .  

Cookies  can  be  f o r m u l a t e d   to  be  sof t   and  moist   by  h i g h  

s h o r t e n i n g   and/or   high  water  f o r m u l a s .   However,  these   cookies   have  

only  l i m i t e d   m i c r o b i a l   s t a b i l i t y ,   do  not  s tay  c r i s p   on  the  o u t s i d e ,  

or  p r e s e n t   major  problems  of  s t i c k i n e s s   or  c r u m b l i n e s s .  

It  is  a lso  known  t ha t   sugar   ( s u c r o s e )   c r y s t a l l i z a t i o n   can  oe 

i n h i b i t e d   by  the  a d d i t i o n   of  f r u c t o s e ,   which  r e s u l t s   in  s o f t ,  

n o n - h a r d e n i n g   cookies .   But  f r u c t o s e   a lso  r e n d e r s   the  cookie   c r u s t  

s o f t ,   e l i m i n a t i n g   the  d e s i r e d   c runcny/chewy  mouth  t e x t u r e  

d ichotomy.   Thus,  f r u c t o s e   a lone  does  not  y i e ld   a  s t a b l e   cookie   w i t h  

the  t e x t u r e   v a r i a b i l i t y   t y p i c a l   of  f r e s n l y   baked  c o o k i e s .  

Another  approacn  taken  w i t h i n   the  cookie  i n d u s t r y   has  been  t o  

supply   a  m o i s t n e s s   i m p r e s s i o n   by  us ing  c o a t i n g s   and/or   f i l l i n g s ,  

e . g . ,   f ig   ba r s .   However,  such  t e c h n i q u e s   are  c l e a r l y   i n a p p l i c a b l e  

in  the  case  of  t h e - c l a s s i c   d r o p - t y p e   home  r e c i p e   cook ie s ,   such  a s  

c h o c o l a t e   chip ,   peanut  b u t t e r ,   oatmeal   and  sugar  cookies   and  s i m i l a r  

cook i e s   whicn  have  a  s u b s t a n t i a l l y   homogeneous  c r o s s - s e c t i o n   w i t n  

r e s p e c t   to  f l a v o r   and  a p p e a r a n c e .  

Yet  ano the r   approach  taken  is  t ha t   d e s c r i b e d  
in  E u r o p e a n   P a t e n t   A p p l i c a t i o n N o .  3 1 7 1 8 .  

.  That  a p p l i c a t i o n   d e s c r i b e s   the  fo rmat ion   of  l amina t ed   dough 

s t r u c t u r e s   by  su r round ing   a  dough  c o n t a i n i n g   f r u c t o s e   or  o t h e r  

c r y s t a l l i z a t i o n   r e s i s t a n t   sugar   with  a  l ayer   of  c o n v e n t i o n a l  

s u c r o s e -   or  o ther   r e a d i l y   c r y s t a l l i z a b l e   s u g a r - c o n t a i n i n g   cooKie  

dough.  The  l amina ted   dough  s t r u c t u r e   so  formed  can  be  baked  to  a 

cookie   which  is  d e s i r a o l y   c r i s p   and  dry  on  the  o u t s i d e ,   out  which  

remains   moist   ano  c o m p r e s s i o l e   i n t e r n s l l y .   However,  sucn  a  p r o c e s s  



i n v o l v e s   s e p a r a t e   p r o c e s s   s t reams   to  p r epa re   two  s e p a r a t e   c o o k i e  

doughs,   as  well   as  e l a o o r a t e   p r o c e s s i n g   to  p r o v i d e   for  p r o p e r  

l a m i n a t i o n   of  the  two  doughs,   which  r e q u i r e s   a d d i t i o n a l   time  and 

a d d i t i o n a l   e q u i p m e n t .  

I t   is  an  o o j e c t   of  t h i s   i n v e n t i o n   to  p r o v i d e   a  dough  and  a 

p r o c e s s   for  making  a  cookie   which  has  a  s t o r a g e   s t a b l e   t e x t u r e  

d i v e r s i t y .  

It  is  ano the r   o b j e c t   of  t h i s   i n v e n t i o n   to  p rov ide   a  p r o c e s s  

for  making  a  cookie   which  a c h i e v e s   the  f o r e g o i n g   b e n e f i t s   w i t h o u t  

the  need  for  l a m i n a t i o n   of  d o u g h s .  

It  is  an  o b j e c t   of  t h i s   i n v e n t i o n   to  p r o v i d e   a  p rocess   f o r  

baking  a  c a r b o h y d r a s e - c o n t a i n i n g   cookie  dough  in  such  a  manner  as  t o  

p rov ide   a  s t o r a g e   s t a b l e   t e x t u r e   in  the  f i n i s h e d   p roduc t   wnicn  

emula t e s   the  t e x t u r e   of  f r e s n ,   home-baked  c o o k i e s .  

These  and  o tne r   o b j e c t s   of  tne  i n v e n t i o n   w i l l   become  a p p a r e n t  

in  l i g h t   of  the  f o l l o w i n g   d i s c l o s u r e .  

BACKGROUND  ART 

The  use  of  f r u c t o s e ,   p r e s e n t   in  i n v e r t   suga r s   and  honey,  i n  

the  making  of  cook ies   is  widely  known  among  those   with  cooking  and 

baking  e x p e r i e n c e .   In  a d d i t i o n ,   f r u c t o s e   n o m i n a l l y   is  about  1 . 4  

t imes  as  sweet  as  s u c r o s e ,   and  has  t h e r e f o r e   been  i n c o r p o r a t e d   in  s o  

c a l l e d   " d i e t e t i c "   baking  r e c i p e s .   See,  for  example,   U.S.  4 , 1 3 7 , 3 3 6 ,  

S.B.  Radlove ,   i s sued   January  30,  1979 .  

Layered  cook ies   are  wel l -known.   For  example,   O r e o ™ - t y p e  

f i l l e d   cook i e s   are  s a n d w i c h - s t r u c t u r e d .   S i m i l a r l y ,   f ig   bars  i n v o l v e  

a  c e n t e r - f i l l e d   s t r u c t u r e   in  which  t h e  c e n t e r   p o r t i o n   of  the  c o c k i e  

is  of  an  e n t i r e l y   d i f f e r e n t   compos i t ion   than  the  ou te r   s n e l l .   These  

cook ie s   d i f f e r ,   not  only  in  s t r u c t u r e ,   out  a l so   in  f l a v o r   and 

a p p e a r a n c e ,   from  the  u n i t a r y   cookies   of  tne  p r e s e n t   i n v e n t i o n .  

U.S.  3 ,250 ,625   and  3 ,250 ,626 ,   i s sued   May  10,  1966  to  Ray  J .  

Tnelen ,   d e s c r i b e   cooked,  l e a v e n e d  f o o d   l a m i n a t e s ,   of  the  type  and 

t e x t u r e   c h a r a c t e r i s t i c   of  r a i s e d   dough  p r o d u c t s   such  as  b r e a d s ,  

r o l l s ,   cakes ,   and  the  l i k e .   One  of  tne  m a t e r i a l s   l amina t e s   in  t n e  

Thelen  p a t a n t s   c o n t a i n s   low  l e v e l s   of  honey,  wnile   the  o t n e r s  

c o n t a i n   s u c r o s e .  

U.S.  3 , 1 9 8 , 6 3 7 ,   i ssued  August  3,  1965,  to  M.C.  Har r i s   et  a l . ,  



d e s c r i b e s   the  p r e p a r a t i o n   of  f i l l e d   baked  p r o d u c t s   and  t h e . f i l l e r  

c o m p o s i t i o n   used  t h e r e i n .  

West  German  O f f e n l e o u n g s h r i f t   2 , 5 1 1 , 8 4 7 ,   p u b l i s h e d   S e p t e m b e r  

23,  1976  and  a s s i g n e d   to  Z u k e r f a b r i c k   Franken  GMBH  d e s c r i b e s   a 

method  for  p r e s e r v i n g   the  f r e s h n e s s   of  bakery  goods  t h a t   c o n t a i n  

s u c r o s e   and  have  a  long  s h e l f   l i f e .   Tne  p roce s s   i n v o l v e s   t h e  

i n o c u l a t i o n   or  immersion  of  baked  goods  with  or  in  an  enzyme 

s o l u t i o n .  

DISCLOSURE  OF  THE  INVENTION 

Tnis  i n v e n t i o n   p r o v i d e s   a  p roce s s   for  making  a  c rumb-  

c o n t i n u o u s   cooKie,   or  the  l i k e ,   naving  a  s t o r a g e - s t a b l e   p l u r a l i t y   o f  

t e x t u r e s ,   compr i s i ng   the  s t eps   o f :  

1)  p r e p a r i n g  a   cookie   dough  c o m p r i s i n g  

a)  a  c a r b o h y d r a s e   enzyme,  and 

b)  a  r e a d i l y   c r y s t a l l i z a b l e   s u c r o s e - c o n t a i n i n g   c a r o o h y d r a t e  

componen t ,  a t   l e a s t   a  pa r t   of  the  c a r b o h y d r a t e   component  being  a 

s u b s t r a t e   for  the  enzyme,  in  amounts  s u f f i c i e n t ,   a f t e r   the  enzyme 

has  ac ted   on  the  s u b s t r a t e ,   t o . p r o d u c e   s u f f i c i e n t   q u a n t i t i e s   of  n o n -  

s u c r o s e   sugars   to  i n n i b i t   the  c r y s t a l l i z a t i o n   of  tne  suc rose ;   and 

c)  the  ba l ance   compr i s i ng   t y p i c a l   n o n - c a r o o h y d r a t e   c o o k i e  

i n g r e d i e n t s ;  

2)  r e t a r d i n g   enzyme  a c t i v i t y   in  the  dough  p r i o r   to  b a k i n g ;  

3)  forming  the  dougn  in to   a  cookie  preform  for  b a k i n g ;  

4)  d e a c t i v a t i n g   the  enzyme  in  a  p o r t i c n   of  tne  p r e f o r m ;  

5)  a c t i v a t i n g   the  r ema inde r   of  the  enzyme;  

6)  a l l o w i n g   the  r ema in ing   a c t i v e   enzyme  to  o p e r a t e   on  t n e  

c a r b o h y d r a t e   in  the  preform;   and 

7)  baking  the  cookie  preform  to  form  a  c o o K i e .  

The  o o j e c t i v e   is  to  conver t   sugars   and /o r   s t a r c h e s   in  t h e  

a reas   where  the  enzyme  is  a c t i v e   i n to   m ix tu r e s   which  are  non -  

c r y s t a l l i z i n g   or  c r y s t a l l i z a t i o n   r e s i s t a n t ,   while   p r e s e r v i n g   t h e  

c r y s t a l l i z a t i o n   behav io r   of  suc rose   in  those  a reas   where  the  enzyme 

is  i n a c t i v e .   The  r e s u l t i n g   dough  and  subsequen t   crumb  areas   w i l l  

have  s t o r a g e   s t a b l e   cnewy  and  c r i s p   t e x t u r e s ,   r e s p e c t i v e l y .  

It  f o l l o w s ,   then,   tha t   the  enzyme  and  s u b s t r a t e   must  be  

p r e s e n t   in  sucn  amounts  t h a t ,   when  the  a c t i v e   enzyme  has  exe r t ed   i t s  



a c t i v i t y   upon  the  s u b s t r a t e   to  the  degree   p e r m i t t e d   by  t h e  

p r e p a r a t i o n / b a k i n g   p r o c e s s ,   s u f f i c i e n t   amounts  of  non - suc rose   s u g a r s  

are  produced  to  i n h i b i t   s u c r o s e   c r y s t a l l i z a t i o n .  

By  " s t o r a g e - s t a b l e "   is  meant  t h a t   the  c o o k i e s   produced  by  t h e  

p r a c t i c e   of  t h i s   i n v e n t i o n ,   a f t e r   r e a c h i n g   s u b s t a n t i a l   t e x t u r a l  

e q u i l i b r i u m ,   r e t a i n   a  p l u r a l i t y   of  t e x t u r e s   for  ex tended  p e r i o d s .  

Depenoing  upon  t h e i r   f o r m u l a t i o n ,   cook ies   p r epa red   by  the  p r a c t i c e  

of  t h i s   i n v e n t i o n   w i l l ,   a f t e r   r e a c h i n g   t e x t u r a l   e q u i l i b r i u m ,   r e t a i n  

t n e i r   o r i g i n a l   t e x t u r e   for  p e r i o d s   r ang ing   from  weeks,  a t  a   minimum, 

to  many  months,  or  even  i n d e f i n i t e l y ,   with  proper   packaging   and  

main tenance   of  package  i n t e g r i t y .   This  is  to  be  d i s t i n g u i s h e d   f rom 

those  cook ies   which  lose   t h e i r   t e x t u r e   d i f f e r e n c e s   over  a  pe r iod   o f  

up  to  s e v e r a l   weeks,  even  when  s t o r e d   in  a i r -   and  m o i s t u r e - t i g h t  

c o n t a i n e r s .   It  is  a lso   to  b e . d i s t i n g u i s h e d   from  those   cookies   w h i c h  .  

are  baxed  to  a  s i n g l e   t e x t u r e   in  p r o d u c t i o n ,   and  are  e i t h e r  

c o n t i n u o u s l y   hard  or  c o n t i n u o u s l y   s o f t   from  baking  through  s t o r a g e .  

By  " s u b s t a n t i a l   t e x t u r a l   e q u i l i b r i u m "   is  meant  the  point   a t  

which  those  o n y s i c o - c h e m i c a l   and  s t r u c t u r a l   f e a t u r e s   r e s p o n s i b l e   f o r  

t e x t u r e ,   and  those   p h y s i c o - c h e m i c a l   and  s t r u c t u r a l   p r o c e s s e s  

r e s p o n s i b l e   for  cnanges  in  t e x t u r e   have  reached   an  a p p r o x i m a t e l y  

s teady   s t a t e   r e l a t i v e   to  the  expec ted   usab le   l i f e   and  s t o r a g e  

c o n d i t i o n s   of  tne  p roduc t .   In  a l l   i n s t a n c e s ,   slow,  l o n g - t e r m  

p r o c e s s e s   and  t e x t u r e   changes  which  extend  well   beyond  the  maximum 

usao le   l i f e   of  the  cookie  are  i g n o r e d .  

By  " t y p i c a l   n o n - c a r b o h y d r a t e   cookie   i n g r e d i e n t s "   is  mean t  

those   n o n - c a r b o n y d r a t e   i n g r e d i e n t s   common  to  v i r t u a l l y   a l l   c o o k i e s ,  

namely,  water  and  s h o r t e n i n g ,   as  well  as  those  a d d i t i o n a l   f l a v o r i n g  

and  t e x t u r i n g   i n g r e d i e n t s   d e s i r e d   in  the  p a r t i c u l a r   system  o e i n g  

f o r m u l a t e d .   Such  l a t t e r   i n g r e d i e n t s   would  i n c l u d e   n u t m e a t s ,  

c e r e a l s ,   r a i s i n s ,   and  c h o c o l a t e   cn ips ,   as  well  as  egg,  v a n i l l a ,  

cinnamon,  cocoa,  and  the  numerous  o ther   s i m i l a r   m a t e r i a l s   commonly 

found  in  cook ie s ,   as  d e s i r e d .   It  a lso  i n c l u d e s   the  n o n - c a r b o h y d r a t e  

p o r t i o n   of  c a r o o n y d r a t e - c o n t a i n i n g   m a t e r i a l s   used  in  cooKies,   s u c h  

as  the  p r o t e i n   p o r t i o n   of  f l o u r .  

By  " p l u r a l i t y   of  t e x t u r e s "   is  meant  tha t   cooKies  p r epa red   by 

the  p r a c t i c e   of  t h i s   i n v e n t i o n   nave  the  c r i s p / c h e w y   t e x t u r e  

dichotomy  t y p i c a l   of  f r e s n l y   bakec  homemade  c o c k l e s .  



By  " r e a d i l y   c r y s t a l l i z a b l e   s u c r o s e - c o n t a i n i n g   c a r b o h y d r a t e  

component"  is  meant  s u c r o s e ,   and  r e a d i l y   c r y s t a l l i z a b l e   mix tu res   o f  

suc rose   witn  o t h e r  m o n o s s c h a r i d e s ,   d i s a c c h a r i d e s   and  

p o l y s a c c n a r i d e s .   By  r e a d i l y   c r y s t a l l i z a o l e   is  meant  t h a t   the  s u g a r s  
w i l l   r e a d i l y   and  s p o n t a n e o u s l y   c r y s t a l l i z e   at  the  water   c o n t e n t   and 

water  a c t i v i t y   c o n d i t i o n s   e n c o u n t e r e d   in  s emi -mo i s t   cook ies   of  t n e  

home  baked  type .   Typ ica l   aw's  are  i n  t h e   range  of  from  0.3  t o  

0 .8 .   The  term  "water   a c t i v i t y "   is  used  he re in   in  i t s   usual   c o n t e x t  

to  mean  the  r a t i o   of  the  f u g a c i t y   of  water   in  the  system  b e i n g  

s t u d i e d   (f)   to  the  f u g a c i t y   of  pure  water   at  the  same  t e m p e r a t u r e .  

In  l i g h t   of  t h e  f o r e g o i n g ,   i t   w i l l   be  u n d e r s t o o d   t h a t   i f  n o n -  

suc rose   suga r s   compr ise   a  p a r t   of  the  c a r b o h y d r a t e   component,   t h e y  

must  be   p r e s e n t   at  l e v e l s   which  do  not  s i g n i f i c a n t l y   i n h i o i t   t h e  

c r y s t a l l i z a t i o n   of  the  suc ro se   pa r t   of  the  c a r b o h y d r a t e   componen t .  

" M o n o s a c c h a r i d e s "   and  " d i s a c c n a r i d e s "   as  used  he r e in   a r e  

compounds  well  known  to  the  a r t .  

" P o l y s a c c h a r i d e s "   are  polymers  of  m o n o s a c c n a r i d e s ,   t h e  m o s t  

common  p o l y s a c c h a r i d e s   being  gums,  c e l l u l o s e ,   and  s t a r c h e s .  

S ta rcn   occurs   in  two  forms,  a l p h a - a m y l o s e  a n d   a m y l o p e c t i n .  

Both  are  g lucose   polymers .   Amylose  c o n s i s t s   of  long  s t r a i g h t   c h a i n s  

of  g lucose   u n i t s   j o i n e d   by  a  1 , 4 - g l y c o s i d i c   l i n k a g e .   Amylooect in   i s  

h igh ly   b rancned ;   tne  average   l e n g t n   of  the  b ranches   is  from  24  to  30 

g lucose   r e s i d u e s ,   d e p e n d i n g  o n   the  s p e c i e s .  

By  "baking"   h e r e i n   is  meant  r a d i a n t ,   c o n d u c t i v e ,   o r  

c o n v e c t i v e   exposure   to  energy  of  a  type  wnicn  impa r t s   thermal   e n e r g y  

to  the  p r o d u c t s   being  baked.   It  thus   i n c l u d e s   c o n v e n t i o n a l ,  

c o n v e c t i o n   and  microwave  oven  b a k i n g .  

By  " c a r b o h y d r a s e   enzyme"  is  meant  those   enzymes  which  o p e r a t e  

on  d i s a c c h a r i d e s   or  s t a r c h e s   t o  p r o d u c e   n o n - s u c r o s e   ( i . e . ,  

n o n - c r y s t a l l i z i n g )   mono-  or  d i s a c c h a r i d e s .  

All  p e r c e n t a g e s   he re in   are  by  weight ,   un l e s s   o t h e r w i s e  

i n d i c a t e d .  

DESCRIPTION  OF  A  PREFERRED  EMBODIMENT 

One  s p e c i f i c   way  t h i s   i n v e n t i o n  c a n   be  p r a c t i c e d   is  oy 

p r e p a r i n g   a  t y p i c a l ,   s u c r o s e - c o n t a i n i n g   cookie  dough  from  common 

cookie  i n g r e d i e n t s ,   to  which  is  added  from  about  5%  to  aoout  10%  by 



weight   of  an  i n v e r t a s e   s o l u t i o n   c o n t a i n i n g   30,000  S u m n e r  u n i t s   o f  

i n v e r t a s e   p e r . m l .   The  enzyme  i s  a d d e d   at  a  pH  of  8 .4,   using  a  

b i c a r b o n a t e /   c a r b o n a t e   b u f f e r   system.  Under  t n e s e   c o n d i t i o n s ,  t h e  

enzyme  is  i n a c t i v e .   The  enzyme  can  t n e n  b e   a c t i v a t e d   by  oven  h e a t .  

This  is   cone  by  i n c l u d i n g   the  l e a v e n i n g   acid  sodium  aluminum 

p h o s p h a t e   in  t h e  s y s t e m ,   creamed  in to   the  s h o r t e n i n g   in  the  c o o k i e  

d o u g h   with  the  sugar .   Oven  heat   wi l l   then  f ree   the  acid  by  m e l t i n g  

the  f a t ,   and  the  heat   w i l l   allow  t h e  l e a v e n i n g   the  acid   to  r e a c t  

with  the  c a r b o n a t e   b u f f e r ,   p r e v i o u s l y   added  with  the  enzyme.  T n i s  

r e a c t i o n   r educes   the  pH  at  the  c en t e r   of  the  cookie   to  about  6.0,  s o  

tne  enzyme  can  ac t .   Under  normal  baking  c o n d i t i o n s ,   the  t iming  o f  

enzyme  a c t i v a t i o n   is  c r i t i c a l   because  the  enzyme  p r e s e n t   on  t h e  

s u r f a c e   of  the  cookie   must  f i r s t   be  i n a c t i v a t e d .   Once  t h i s   o c c u r s ,  .  

the  n e u t r a l i z a t i o n   of  the  cookie  system  to  pH  6.0  a c t i v a t e s   t h e  

enzyme  w h i c h  f u n c t i o n s   only  in  the  cookie   i n t e r i o r ,   because   t h e  

s u r f a c e   enzyme  has  been  i n a c t i v a t e d .   The  a c t i v e   enzyme,  by 

i n v e r t i n g   the  s u c r o s e ,   d u p l i c a t e s   in  s i t u   the  p r o p e r t i e s   of  t n e  

Hong-Braobs  l a m i n a t e   cook ie ,   and  a l lows  the  cookie   t o  d u p l i c a t e   i n  

s t o r a g e - s t a b l e   manner  the  c r i s p / c n e w y   t e x t u r e   v a r i a t i o n s   found  in  a 

t y p i c a l   nomemade  drop  c o o k i e .  

The  f o r e g o i n g   enzyme  e f f e c t   can  be  p r e f e r a b l y   e x a g g e r a t e d   oy 

m a n i p u l a t i n g   tne  oven  baking  c o n d i t i o n s .   In  a  p r e f e r r e d   e x e c u t i o n  

of  the  baking  p r o c e s s ,   the  cookies   are  f i r s t   b a k e d  a t   190°C  (375°F)  

for  5  minutes   to  i n a c t i v a t e   su r f ace   enzyme  and  s t a r t   the  i n i t i a l  

a c t i v a t i o n   of  the  enzyme  in  tne  c en t e r   of  the  cook ie .   The  c o o k i e s  

are  then  held  for  30  to  60  minutes  at  60°C  (1400F)  wnich  g i v e s  

s u f f i c i e n t   time  for  the  enzyme  to  i n v e r t   s u f f i c i e n t   suc rose   in  t h e  

c e n t e r   of  the  cooKie  to  produce  a  n o n - c r y s t a l l i z i n g   mix ture   o f  

s u g a r s .   The  cookies   are  then  baked  out  for  3  to  4  minutes   a t  a  

t e m p e r a t u r e   of  190°C  ( 3 7 5 ° F ) .  

By  a n a l y s i s ,   a  cookie  p repared   by  tne  f o r e g o i n g   p r o c e s s  

snowed  t h a t   l e s s   than  10%  of  tne  suc ro se   in  tne  c r u s t   of  the  c o o k i e  

nad  been  conve r t ed   to  i n v e r t   sugar ,   wnereas  over  30%  of  the  s u c r o s e  

in  the  c e n t e r   of  tne  cookie   had  been  c o n v e r t e d .   The  water  a c t i v i t y  

of  tne  f i n a l   baked  cookie   was  in  tne  range  of  from  aoout  0.35  t o  

about  0 . 5 5 .  



INDUSTRIAL  APPLICABILITY 

While .  the   f o r e g o i n g   d e s c r i b e s   a  p r e f e r r e d   embodiment  of  t h i s  

i n v e n t i o n ,   i t   w i l l   be  a p p r e c i a t e d   tha t   tne  c r i t i c a l   sequence  o f  

even t s   p rov ided   by  the  p r o c e s s   of  t h i s   i n v e n t i o n   can  be  a c c o m p l i s h e d  

by  many  d i f f e r e n t   methods .   Man ipu la t ion   of  pH  and  oven  heat  have  

been  d i s c u s s e d  a b o v e .   The  m a n i p u l a t i o n   of  water  a c t i v i t y   a n d  

t e m p e r a t u r e   can  a l so   p r o v i d e   a  means  for  a c t i v a t i n g   and  i n a c t i v a t i n g  

enzyme  in  s e l e c t e d   p o r t i o n s   of  the  cookie  at  s e l e c t e d   p o i n t s   i n  

t ime.   For  example,   k eep ing   the  dough  system  cold  p r i o r   to  p l a c i n g  

i t   in  the  oven  p r e v e n t s   the  enzyme  from  a c t i n g   du r ing   dough  m i x i n g .  

F lash   d ry ing   of  the  s u r f a c e   in  the  oven  would  cause  i m m e d i a t e  

d e h y d r a t i o n   and  p r e v e n t   enzyme  a c t i v i t y   on  the  s u r f a c e   of  the  c o o k i e  

and  slow  h e a t i n g   of  the  c e n t e r   (or  frozen  c e n t e r )   of  the  c o o k i e  w i l l  

al low  enzyme  a c t i o n .   E n c a p s u l a t i o n   of  the  enzyme  and /o r   s u g a r ,  

combined  with  heat   s e n s i t i v e   or  pH  s e n s i t i v e   d e c a p s u l a t i o n ,   i s  

a n o t h e r   approacn  to  the  same  p r o c e s s .  

The  f o r e g o i n g   d e s c r i p t i o n   d i s cus sed   only  the  use  of  i n v e r t a s e  

as  a  means  of  p roduc ing   sugars   which  i n h i b i t   s u c r o s e  

c r y s t a l l i z a t i o n .   Otner  enzymes  can  also  produce  sugars   t ha t   i n h i o i t  

s u c r o s e   c r y s t a l l i z a t i o n .   For  example,  amylases  and  s t a r c h   and ,  

o p t i o n a l l y ,   g l u c o s i d a s e s   can  be  added  to  the  system  and  m a n i p u l a t e d  

in  a  s i m i l a r   f a s h i o n   to  produce  glucose  and  ma l tose   whicn  a l s o  

i n h i b i t   c r y s t a l l i z a t i o n   of  s u c r o s e .   A  v a r i e t y   of  o t h e r  

c a r b o h y d r a s e s   and  t h e i r   s u b s t r a t e s   can  a lso  be  used  in  t h i s   p r o c e s s ,  

and  tne  sugars   r e l e a s e d   w i l l   g e n e r a l l y   a l l   r e t a r d   s u c r o s e  

c r y s t a l l i z a t i o n .  

I t   w i l l   be.  a p p r e c i a t e d ,   of  course,   t na t   h i g h e r   and  l o w e r  

l e v e l s   of  c a r b o h y d r a t e s   and /o r   enzyme  can  be  employed,   depending  on 

the  l e v e l   of  c o n v e r s i o n   d e s i r e d ,   so  long  as  the  c a r b o h y d r a t e  

c o n v e r s i o n   is  s u f f i c i e n t   to  r ender   the  suc rcse   n o n - c r y s t a l l i z i n g   i n  

those   a reas   of  the  cook ie   where  the  enzyme  is  a c t i v e .  

It  w i l l   a l so   be  a p p r e c i a t e d   that   the  r e g i o n s  o f   a c t i v e   and 

i n a c t i v e   enzyme  which  are  s e l e c t e d   need  not  be  l i m i t e o   to  c en t e r   and 

s u r f a c e ,   r e s p e c t i v e l y .   In  p a r t i c u l a r ,   i t   has  been  d i s c o v e r e d   t h a t  

tne  consumer  p e r c e p t i o n   of  t e x t u r e   and  f r e s n n e s s   in  cookies   has  o n l y  

a  l i m i t e d   r e l a t i o n s n i p   to  the  s p a t i a l   o r i e n t a t i o n   of  the  t e x t u r e  

r e g i o n s .   Thus,  the  r e g i o n s   of  a c t i v a t i o n   and  i n a c t i v a t i o n   may  be  



a r r a n g e d   in  o ther   p a t t e r n s ,   or  d i s t r i b u t e d   in  ways  t n a t   f a c i l i t a t e  

m a n u f a c t u r e , . a s   d e s i r e d .  

Sugar ,   f l ou r ,   water   and  s h o r t e n i n g ,   when  combined  in  a l m o s t  

any  r e a s o n a b l e   p r o p o r t i o n s ,   w i l l   produce  a  dough  t h a t   can  be  o a k e d  

to  form  a  c o o k i e  -   the  c l a s s i c   "sugar   cook ie" .   Of  c o u r s e ,   t h e  

s w e e t n e s s ,   t e x t u r e   and  s i m i l a r   o r g a n o l e p t i c   p r o p e r t i e s   of  the  c o o k i e  

wi l l   depend  upon  the  r a t i o   of  s u g a r / f l o u r / w a t e r / s h o r t e n i n g .   I n  

g e n e r a l ,   any  cookie  r e c i p e   which  produces   an  o r g a n o l e p t i c a l l y  

a c c e p t a b l e   c r u m o - c o n t i n u o u s   cooKie  (as  opposed  to  f i l l e d , ' i c e d   a n d  

s a n d w i c h - t y p e   cooKies)  can  be  employed  in  the  p r a c t i c e   of  t h e  

p r e s e n t   i n v e n t i o n .   Some  such  r e c i p e s   wi l l   i n c o r p o r a t e   a d d i t i o n a l  

i n g r e d i e n t s .   For  example,   oa tmeal   cooKies  g n e r a l l y   c o n t a i n   r o l l e d  

oa ts   to  p rov ide   t h e i r   c h a r a c t e r i s t i c   f l a v o r   and  t e x t u r e .   P e a n u t  

b u t t e r   cook ie s   w i l l ,   of  c o u r s e ,   c o n t a i n   p e a n u t  b u t t e r ,   w h i c n  

p r o v i d e s   not  only  tne  d i s t i n c t i v e   f l a v o r   of  peanut   b u t t e r ,   out  a l s o  

o i l s   ( s h o r t e n i n g )   and  peanut   s o l i d s   which  supply  ootn  c a r o o h y d r a t e s  

anc  p r o t e i n s ,   s i m i l a r   to  f l o u r .   Within  l i m i t s ,   well  known  to  t h e  

a r t ,   m a t e r i a l s   which  " i n t e r r u p t "   tne  homogeneous  c o m p o s i t i o n   of  t h e  

t y p i c a l   cookie   can  be  i n t r o d u c e d   in to   the  f o r m u l a t i o n .   These  

m a t e r i a l s   are  e s s e n t i a l l y   i n e r t ,   so  far  as  the  c h e m i s t r y   of  t n e  

cook ie   dough  is  concerned .   Examples  of  such  m a t e r i a l s   are  c n o p p e d  

n u t s ,   c h o c o l a t e   cnips  or  Tol l   House™  morse l s ,   c o c o n u t ,  

b u t t e r s c o t c n   chips ,   oa tmea l ,   peanut   b u t t e r   cn ips ,   r a i s i n s ,   and  t h e  

l i k e .   Even  in  simple  c o o k i e s ,   such  as  sugar  cook i e s ,   i t   may  be  

d e s i r a b l e   to  i n c o r p o r a t e   a d d i t i o n a l   f l a v o r i n g   m a t e r i a l s ,   such  a s  

s p i c e s .  

In  g e n e r a l ,   f o r m u l a t i o n   and  f a b r i c a t i o n   t e c h n i q u e s   can  o e  

h ign ly   v a r i a o l e ,   at  the  d i s c r e t i o n   of  the  m a n u f a c t u r e r ,   d e p e n d i n g  

upon  the  type  of  cookies   p roduced ,   manufac tu r i ng   and  b a k i n g  

equipment   used,  p r ice   and  a v a i l a b i l i t y   of  raw  m a t e r i a l s ,   e t c .  

However,  cookies   of  t h i s   i n v e n t i o n   wil l   a l l   oe  c n a r a c t e r i z e c   i n  

being  p r eoa red   by  tne  above  d e s c r i o e d   c r i t i c a l   sequence  s t e p s ,   a n d  

tne  r e s u l t i n g   cookies  w i l l   be  c h a r a c t e r i z e d   in  having  a  s t o r a g e -  

s t s o l e   p l u r a l i t y   of  t e x t u r e s ,   d e s c r i b a b l e   and  " c r i s p "   and  " chewy" .  

These  t e x t u r e s   can  be  q u a n t i f i e d   oy  the  i n s t r u m e n t a l   t e c h n i q u e s  

d e s c r i b e d   in  the  Hong  and  Braobs  pa t en t   a p p l i c a t i o n   h e r e i n b e f o r e  

m e n t i o n e c .  



The  fo l lowing   examples  i l l u s t r a t e   the  broad  range  o f  

i n d u s t r i a l   a p p l i c a b i l i t y   of  the  p r e s e n t   i n v e n t i o n ,   w i thou t   i n t e n d i n g  

to  be  l i m i t i n g   t h e r e o f .   I t   w i l l   be  a p p r e c i a t e d   t h a t   o t h e r  

m o d i f i c a t i o n s   o f  t h e   p r e s e n t   i n v e n t i o n ,   wi th in   the  s k i l l   of  those   i n  

the  baking  a r t s ,   can  be  u n d e r t a k e n   wi thout   d e p a r t i n g   from  the  s p i r i t  

and  scope  of  t h i s   i n v e n t i o n .  

EXAMPLE  1 

Two  b a t c h e s   of  cookie   dough  were  p r e p a r e d :  

Batch  A 

The  s h o r t e n i n g   was  mixed  with  the  sugars   and  then  b l e n d e d  

with  tne  egg  yolk  a n d  v a n i l l a .   The  f l o u r ,   egg  wnite   s o l i d s ,   and 

s a l t   were  mixed  t o g e t h e r   and  tnen  mixed  with  the  s u g a r / s h o r t e n i n g  

m i x t u r e .   To  t h i s   was  added  the  i n v e r t a s e   and  the  e n t i r e   dough  was 

mixed  t h o r o u g h l y   in  a  Hobart  mixer .   Af terward,   the  c h o c o l a t e   c h i p s  

were  gen t ly   combined  with  the  dough .  

Batch  B  was  the  same  as  Batch  A  except  t ha t   18  mls  water  w e r e  

s u b s t i t u t e d   for  the  i n v e r t a s e   s o l u t i o n .  

Both  ba tches   were  formed  in to   cookie  dough  preforms  and  b a k e d  

a c c o r d i n g   to  the  fo l lowing   s c h e d u l e .  

190°C  (375°F)  for  3  m i n u t e s  

60°C  (140°F)  for  60  m i n u t e s  

190°C  (375°F)  for  6  m i n u t e s  

After   3  days,  the  Batch  A  ccok ies   were  equal  to  f r e s h l y   Dakeo,  

while  tne  Batcn  B  cookies   were  very  s t a l e   and  h a r d .  



The  f l o u r ,   Na2CO3,  s a l t ,   and  ecg  white  s o l i d s   were  b l e n d e d  

t o g e t h e r   with  the  sugar   and  sodium  aluminum  p n o s p h a t e .   Into  t h i s   mix  

was  b lended   tne  C r i s c o ™   s h o r t e n i n g ,   fol lowed  by  tne  egg  yolks  a n d  

v a n i l l a .   The  water  was  added  u n t i l   tne  mixture   was  smooth,  f o l l o w e d  

by  the  enzyme  s o l u t i o n ,   and  the  r e s u l t i n g  d o u g h   was  formed  in to   c o o k i e  

preforms  and  baked  a c c o r d i n g   to  tne  fo l lowing   s c h e d u l e :  

238°C  (460°F)  for  3  min 

60°C  (140°F)  for  60  min 

190°C  (375°F)  for  4.5  min 

During  bak ing ,   pH  of  the  dough  dropped  from  about  8.4  to  aoout  6 . 0 ,  

a c t i v a t i n g   the  enzyme  in  the  cookie  c e n t e r   where  i t   was  not  d e n a t u r e d  

by  the  s h o r t ,   high  t e m p e r a t u r e   bake.  After   bak ing ,   o p t i c a l   r o t a t i o n  

measurements   showed  23%  i n v e r s i o n   of  the  sugars   in  the  cookie  c e n t e r .  



1.  A  c o o k i e   d o u g h   c h a r a c t e r i z e d   b y :  

(a)  a  c a r b o h y d r a s e   e n z y m e ,   a n d  

(b)  a  r e a d i l y   c r y s t a l l i z a b l e   s u c r o s e - c o n t a i n i n g  

c a r b o h y d r a t e   c o m p o n e n t ,   a t   l e a s t   a  p a r t   of  t h e  

c a r b o h y d r a t e   c o m p o n e n t   b e i n g   a  s u b s t r a t e   f o r   t h e  

e n z y m e ,   in   a m o u n t s   s u f f i c i e n t ,   a f t e r   t h e   e n z y m e  
h a s   a c t e d   on  t h e   s u b s t r a t e ,   to   p r o d u c e  
s u f f i c i e n t   q u a n t i t i e s   of  n o n - s u c r o s e   s u g a r s   t o  

i n h i b i t   t h e   c r y s t a l l i z a t i o n   of  t h e   s u c r o s e ;   a n d  

(c)   t h e   b a l a n c e   c o m p r i s i n g   t y p i c a l   n o n - c a r b o h y d r a t e  

c o o k i e   i n g r e d i e n t s .  

2.  A  c o m p o s i t i o n   a c c o r d i n g   t o   C l a i m   1  c h a r a c t e r i z e d   i n  

t h a t   t h e   c a r b o h y d r a s e   enzyme   s e l e c t e d   f rom  i n v e r t a s e ,  

g l u c o s i d a s e   and  a m y l a s e .  

3.  A  p r o c e s s   f o r   m a k i n g   a  c r u m b - c o n t i n u o u s   c o o k i e ,   or   t h e  

l i k e ,   h a v i n g   a  s t o r a g e - s t a b l e   p l u r a l i t y   of  t e x t u r e s ,  

c h a r a c t e r i z e d   b y  

1)  p r e p a r i n g   a  c o o k i e   d o u g h   c o m p r i s i n g  

a)  a  c a r b o h y d r a s e   e n z y m e ,   a n d  

b)  a  r e a d i l y   c r y s t a l l i z a b l e   s u c r o s e - c o n t a i n i n g  

c a r b o h y d r a t e   c o m p o n e n t ,   a t   l e a s t  a   p a r t   of  t h e  

c a r b o h y d r a t e   c o m p o n e n t   b e i n g   a  s u b s t r a t e   f o r   t h e  

e n z y m e ,   in   a m o u n t s   s u f f i c i e n t ,   a f t e r   t h e   e n z y m e  
h a s   a c t e d   on  t h e   s u b s t r a t e ,   to   p r o d u c e  

s u f f i c i e n t   q u a n t i t i e s   of  n o n - s u c r o s e   s u g a r s   t o  

i n h i b i t   t h e   c r y s t a l l i z a t i o n   of  t h e   s u c r o s e ;   a n d  

c)  t h e   b a l a n c e   c o m p r i s i n g   t y p i c a l   n o n - c a r b o h y d r a t e  

c o o k i e   i n g r e d i e n t s ;  

2)  r e t a r d i n g   e n z y m e   a c t i v i t y   in   t he   d o u g h   p r i o r   to   b a k i n g ;  

3)  f o r m i n g   t h e   d o u g h   i n t o   a  c o o k i e   p r e f o r m   f o r   b a k i n g ;  

4)  d e a c t i v a t i n g   t h e   enzyme   in  a  p o r t i o n   of  t h e   p r e f o r m ;  



5)  a c t i v a t i n g   t h e   r e m a i n d e r   of  t h e  e n z y m e ;  

6)  a l l o w i n g   t h e   r e m a i n i n g   a c t i v e   enzyme  to   o p e r a t e   o n  t h e  

c a r b o h y d r a t e   in   t h e   p r e f o r m ;   a n d  

7)  b a k i n g   t h e   c o o k i e   p r e f o r m   to   form  a  c o o k i e .  

4.  A  p r o c e s s   a c c o r d i n g   to   C l a i m   3  c h a r a c t e r i z e d   in   t h a t  

t h e   e n z y m e   a c t i v i t y   i s   r e t a r d e d   by  r e f r i g e r a t i n g   t h e   d o u g h .  

5.  A  p r o c e s s   a c c o r d i n g   to   C l a i m   3  c h a r a c t e r i z e d   in   t h a t  

t h e   e n z y m e   a c t i v i t y   i s   r e t a r d e d   by  m a i n t a i n i n g   t h e   d o u g h   a t  

a  pH  a b o v e   t h e   a c t i v e   pH  r a n g e   of  t h e   e n z y m e .  

6.  A  p r o c e s s   a c c o r d i n g   to   C l a i m   5  c h a r a c t e r i z e d   in   t h a t  

t h e   a c t i v a t i o n   i s   a c c o m p l i s h e d   by  l o w e r i n g   t h e   pH  of   t h e  

d o u g h   t o   w i t h i n   t h e   a c t i v e   pH  r a n g e   of  t h e   e n z y m e .  

7.  A  p r o c e s s   a c c o r d i n g   to   C l a i m   3  c h a r a c t e r i z e d   i n   t h a t  

t h e   d e a c t i v a t i o n   i s   a c c o m p l i s h e d   by  a  s h o r t ,   h i g h  

t e m p e r a t u r e   b a k e .  

8.  A  p r o c e s s   a c c o r d i n g   to   C l a i m   3  c h a r a c t e r i z e d   in   t h a t  

t h e   e n z y m e   i s   a l l o w e d   to   o p e r a t e   d u r i n g   a  h o l d i n g   p e r i o d   a t  

e l e v a t e d   t e m p e r a t u r e .  
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